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ABSTRACT
In this paper we describe the electric field noise phenomena Of particular interest during this storm is the observation of anomalous proton pitch angle distributions near the inner edge of the ring current on orbit 99 [Williams et al., 1972] . As the satellite crosses into the plasmasphere at about L = 3-^-on this orbit, the low-energy (2^.3^ E< 35-1 keV) proton intensities decrease rapidly and the pitch angle distribution, which was a normal loss cone type distribution outside the plasmapause, develops a pronounced minimum perpendicular to the local magnetic field. Williams et al. [1972] have attributed the initial change in the pitch angle distribution and the onset of the decrease in the proton intensities to pitch angle scattering by ion cyclotron-turbulence as first suggested by Cornwall et al. [1970] . Cornwall et al. [1971] predicted wave frequencies for the ion cyclotron turbulence near the magnetic equator to be from 0.33 to 0.75 of the proton cyclotron frequency. The proton cyclotron frequency at the inbound plasmapause crossing of orbit 99 was about 13 Hz, indicating that the ion cyclotron turbulence should be at a frequency of about k Hz to 10 Hz. However, no magnetic field signals attributable to these ion cyclotron waves were detected with the search coil magnetometer experiment on S -A on this orbit [Parady and Cahill, 1972] .
Since no ion cyclotron turbulence was detected, our primary objective in this paper is to investigate the electric field noise phenomena in this region of anomalous pitch angle distributions in order to determine if an electrostatic instability, such as recently suggested
by Coroniti et al. [1972] , could be responsible for the observed pitch angle scattering.
II.
INSTRUMENTATION
•3
The satellite S -A was launched from the San Marco Equatorial
Range, Kenya, Africa, on November 15, 1971, into an eccentric equatorial orbit. The perigee altitude was 222 km, the apogee altitude was 27,031 km (5«2^ R F geocentric), the inclination was 3-57 degrees, and the orbital period was 7 hours ^9 minutes. S3-A was spin stabilized with the spin axis near the ecliptic plane. The electric dipole antenna o on S -A consists of two graphite coated spheres, lU cm in diameter, mounted on booms such that the center-to-center distance between the spheres is 5»08 meters. Each sphere is connected to a high input impedance (C. -10 pf, R. -50 megohms) unity gain preamplifier mounted on the boom about half way between the center of the sphere and the center of the spacecraft. The axis of the electric dipole antenna is perpendicular to the spacecraft spin axis.
The electronics instrumentation for the University of Iowa electric field experiment consists of two principal elements, (l) a step frequency spectrum analyzer, and (2) The wideband receiver is an 80 db automatic gain control (AGC) receiver with a bandwidth of about 100 Hz to 10 kHz. The output of the wideband receiver modulates, the special purpose telemetry transmitter. The wideband data is recorded on the ground and then processed by a spectrum analyzer to produce high resolution frequency-time spectrograms. The wideband system is normally operated one orbit out of three, but can be operated continuously for special periods. These bursts are bunched in groups which last from a few seconds to several tens of seconds. The bursts occasionally extend to nearly 600 Hz, but are usually most intense below 300 Hz. The lower frequency cutoff at about 100 Hz is due to the lower frequency limit of the wideband receiver. These low-frequency noise bursts are not observed in the magnetic spectrogram (top panel of Figure 2 ) nor are they observed in the narrow-band data from the search coil magnetometer [Earady and Cahill, 1972] . Although the low-frequency noise bursts are most intense and rise to higher frequencies in the period from 0609:30 to 0615:^0 UT the same type of noise bursts is also observed before 0609:30 UT. These low-frequency noise bursts have also been 10 observed on other orbits during this storm and have been either of much lower intensity or entirely absent during magnetically quiet periods.
Several features of the wideband data are similar to features found near the plasmapause by other satellites. In Figures 1 and 3 at 0615:33 UT, slightly inside the plasmapause (as determined by the GSFC electric field experiment), the first long hop whistler of this inbound pass is observed, similar to the results of Carpenter et al. [1969] . Further inside the plasmapause, at 0615:37 UT, an ELF hiss band is observed corresponding to the "plasmaspheric hiss" discussed by Russell and Holzer [1970] and Carpenter et al. [1969] -As seen from Figure 2 this ELF. hiss emission is confined to a narrow frequency band from about 300 Hz to k20 Hz. These frequency limits do not vary for the entire time of observation which suggests that the noise is being generated at a specific point and then propagating to other regions. As seen in panel (d) of Figure 1 , the electric field strength in the 3H Hz frequency channel is 50 juV (meter)~ at 06l6 UT, increases to 580 juV (meter)' at 06l8 UT, and slowly decreases to 26 juV (meter)" at 06U6 UT.
As can be seen in Figure 2 , the amplitude of the ELF hiss has a pronounced spin modulation. The nulls in the magnetic field intensity occur when the search coil axis is perpendicular to the geomagnetic field. The nulls in the electric field intensity occur when the electric dipole axis is parallel to the geomagnetic field. This field geometry implies that the ELF hiss is propagating nearly perpendicular to the geomagnetic field. We are currently attempting 11 to determine the Poynting flux direction of this noise from the relative phase of the electric and magnetic antenna signals.
At higher frequencies, above about 1 kHz, the predominant phenomena observed outside the plasmapause is banded chorus of the type described by Burtis and Helliwell [1969] . Figure 5 ) the main contribution to the broadband electric field strength comes from the broad peak in the electric field spectral density which extends from about 20 Hz to 500 Hz with a maximum at about 62 Hz.
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This enhancement is produced by the low-frequency electric field noise bursts shown in Figure 2 . The maximum integrated RMS electric field strength for these low-frequency noise bursts is about 1 mV (meter) .
IV. DISCUSSION
The most striking and unusual feature of these storm time electric field observations is the occurrence of a region of intense low-frequency electric field noise bursts just outside the plasmapause boundary. These electric field noise bursts, which extend from about 20 Hz to 500 Hz, are purely electrostatic and appear to be closely related to the occurrence of a magnetic storm, since no comparable noise bursts have been found during magnetically quiet periods. These noise bursts occur at the inner boundary of the proton ring current and in the region of anomalous proton pitch angle distribution reported by Williams et al. [1972] . The spatial correspondence between these two phenomena suggests that this electrostatic noise may be responsible for the pitch angle scattering and loss of ring current protons from the region near the plasmapause boundary during this storm. Nagy et al. [1972] have also reported a similar enhancement in the lowfrequency (k Hz to 256 Hz) electric field intensities in association with an SAR-Arc at low altitudes near the plasmapause boundary. These low-frequency noise bursts may possibly be related to the electrostatic plasma instability described by Coroniti et al. [1972] . The frequency range of this instability, which is between the ion cyclotron frequency and the ion plasma frequency, agrees reasonably well with the observed frequency range of the electric field noise bursts. The electric field 
